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(a)From the Mover’s theorem (cos 60 +isin60) = (cos 0+isin 6)6
cos60+isin 60 = °C, cos® 0+ °C, cos’ Bisin O+ °C, cos* i’ sin” O
+°C, cos’ i’ sin’ 8+ °C, cos’ Bi* sin* 0+ °C, cos 8i’ sin’ @+ °C,i’ sin® O
= cos®0—15cos” Bsin* @+15cos> Bsin’ B
—sin® 6+i(6cos5 0sin 6 —20cos’ Bsin’ B+ 6 cos Bsin’ 9)
Equating the real parts cos60 =cos’ 8—15cos* 8sin* 6 +15cos’ 8sin* 8 —sin® 0
= cos®0—15cos* 9(1—cos2 9)+150052 9(1—cos2 6)2 —(1—cos2 9)3
= cos’0—15cos*0+15cos’B+15cos’ H—30cos* O
+15c0s® 0—1+3cos*0—3cos* B+cos’ O
cos 60 =32cos® @—48cos’ 0+18cos* 01
Equating the imaginary parts

sin 60 = 6.¢os’ Osin 6 —20cos’ Bsin’ 6+ 6cosBsin’ O




tan 66 = sin 66
an " cos 66

_ 6 cos® 8 sin 8 — 20 cos36sin30 + 6 cos 8 sin°0

32 cos%0 — 48 cos*0 + 18 cos? — 1
6tan @ — 20 tan30 + 6 tan°@

- 32 — 48 sec?0 + 18 sec*8 — sec®0
6tan 6 — 20 tan36 + 6 tan°@

T 32 —48 (1 + tan20) + 18 (1 + tan20)? — (1 + tan20)?
6tan 8 — 20 tan36 + 6 tan®f

= 1— 15 tan?6 + 15 tan*0 + tan%0
2tanf (3 — 10 tan®@ + 3tan*H)

- 1 — 15 tan?6 + 15 tan*6 + tan®0
_2t(3-10t*+3t%)
T 1—15¢t2 4 15 t4 + ¢t

(b) From the Mover’s theorem (cos36+isin36) =(cos8+isin 9)3

c0s30+isin30 = cos’ 8+3cos” 0 isin O+ 3cosBi’ sin” O +i’ sin’ O
c0s30+isin30 = (cos3 0—3cosBsin’ 6)+i(300s2 0sin 6 —sin’ 9)
Equating the real parts

c0s30 =cos’ 8—3cosBsin’ O

Equating the imaginary parts

sin30 =3cos” Osin@—sin’ O

sin36 3 cos?0sinf — sin36 _ 3tanb — tan36

tan 36 = cos360  cos30 —3cosfsin20  1-—3tan?@
t =tan6: tan30 = i:i
ftan30=125=1 5 1-3¢2=3t-¢
tan36 =1 = tan(”/4 + nn) :n=0,123,..
6="/1pxn"/3
t = tan("/;, £ n™/3) = 0.26794,-1,3.732
Algebraic method:

1—-3t?>=3t—t¢3
t3—-3t2-3t+1=0
t+D{2—-4t+1)=0
4 + /424
t=-1, t=—7— =2+3

i.e. t =0.26794,-1,3.732

(c)cos68 =32 cos®0 — 48 cos* + 18 cos?6 — 1
32 c0s®0 — cos 68 = 48 cos* — 18 cos?6 + 1

49 = (cos?6)? = (COS 26 + 1>2 _ 05?26 + 2cos260 + 1
coS = (CcoSs = 2 = >

cos40 + 1
T+2C0529+1_cos49+1+4c0529+2
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48 . .
4-8[60549 do = Tf(cosél 6 +4cos20+3)do = 24(5“149/4 +4sin 29/2 +36)

= 6sin40 + 48sin20 + 72 0 —-----——-——--- (1)
) cos20 +1
cos“0 = —
18 [ cos?0 df =2 [(cos 26 + 1)df = 9/ 5in 26 + 9-—-rrmrrmrennen @)
(1) and (2)

32 cos®0 — cos 60 = 6sin46 + 48sin20 + 72 6 — 9/2 sin260 — 960 + 1
= 6sin46 +87/,sin26 + 630 + 1
(d—-1=2% z=cosO +isinb
—1 = (cos8 +isin@)3® = cos 36 + isin 36
cos((Zn + 1)7'[) +isin ((Zn + 1)7r) = cos 30 + isin 36

30 =2n+
g = (2n+ 1)

n=0:z; = cos("/3) + isin(T/g) = 1/, + i\/g/z

n = 1:z, = cos(m) + isin(wr) = —1

n=2z;= cos(5”/3) + isin(5”/3) = 1/2 - i\/g/z
Letz; = 2 = cos(/3) + isin("/3) = 1/2 + i\/§/2

2% = (cos(™/3) + isin(T[/?)))2 = cos(2”/3) + isin(2”/3) =— 1/2 + i\/§/2
= —<1/2 - i\/§/2> = —(23)

oo Z2 = —/12
= roots are -1, A2, —1?

12— /1+1:—(1/2—i‘/§/2)—(1/2+i‘/§/2>+1:0

(¢))-1=2z27
—1=(cosO +isinB)” =cos70 +isin70
cos((Zn + 1)7'[) +isin ((Zn + 1)7r) =cos70 +isin76

70 = 2n+
9= (2n+ 1)

n=0:z; = cos(™/,) +isin("/7) = 0.901 + i 0.434
n=1:z, = cos(3”/7) + isin(3”/7) =0.223+41i0.975
n = 2:25 = cos(57/;) + isin(57/;) = —0.624 — i 0.782
n=3:z, = cos(’"/) + isin("7/;) = -1

n=4iz, = COS(9T[/7) + isin(9”/7)

n=>5:z5= cos(11”/7) + isin(11”/7)

n=6:zs = COS(137T/7) + isin(13”/7)

cos(™/7) + cos(3”/7) + cos(5”/7) =0.5




3)

@)
Male(M) | Female(F)
Like 500 200 700
Dislike | 250 350 600
Neutral | 125 75 200
875 625 1500

@ P(ONM) =250/ =1/

L7\ —Panp) _ 2%%500 _
® P(*/E) P 525,00 0.32

© P(D) = PP/ )P(M) + P(P/)P(F)
= (2%g75 * ¥%/1500) + (**"/625 % ***/1500) = 04

P(DUM)=P(D)+P(1\/1)—P(Dmv1):i+(2)_1—11

10 \15) 6 30
(i)

a) The probability he has only BSc. Degree = 150/ 200 = 025
b) Pr( Student who has master degree, given that he is over 40 )
panm) _ 10/,00 10

Pr(4/,,) = = =— =02
(“/m) P(M) 50/,00 SO
¢) Pr(under 30, given that he has only a bachelor’s degree )
A, _ P@nB) _ 900 _ 90
Pr(4/p) = o5y — 150 = 155 =06
(B) /200
4)
F = A answers the first question
E = Game finishes after the first question
W = A wins
Pr(W/F) =Pr(W|FnE) Pr(E|IF) + Pr(W|FnE) Pr(E'|F) —— (1)

Pr(E|F) = Pr (Student who has master degree, given that he is over 40) =«
Pr(E'\F) =1— «

Pr(W|FNE) =1

Similarly, Pr(W|F N E) =Pr (W|F")

Substitute the above values in equation (1)

Pr WI|F) =(1xa)+Pr (WIF') x(1— a)=a+Pr(W|F') x(1 - a) )
Further, Pr (W|F") Pr(W|F' nE) Pr(E|F") + Pr(W|F' nE") Pr(E'|F)
Pr(E|F") = Pr (B answers first question correctly) = f8
Pr(E'|F) =1— B.,.Pr(W|FNE) =0
In addition, Pr(W|F'nE") = Pr (W|F)

Pr (WIF) =(0xp)+Pr(W[F) x(1— B)=Pr(WIF) x(1— pB) —
2)and 3) Pr (W|F) =a+Pr(W|F) (1 — a) (1 — B)
Pr(WIF){1-Pr(WIF) 1-a)(1 - Pl=a

Pr WIF) =%/ _ 1- ay(1— p)
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iy =P s

) So S1 Sz S3 S4 S5 Se 57
(i)Sample Space S = {000,001,010,011,100,101,110,111}

We need to find
Si L
p ( /R101> :i=01,2,...,7

7
P(Ry01) = P <R101/5i>P(5i)
=0

i

P <R101/SO> = (1 -®)a(l -a) = a(l - a)?
P (R101/51> = (- )@
P (Rwl/SZ) - (-0 -o)1-a)=(1-a)?
P (R1°1/53> = a(1 - a)?

P <R1°1/54> = (1-a)(@)?

R
P( 101/55> = a3

p (R1o1/56> =a(l - a)?

P <R1°1/57> = (1 - a)(@)?

But we know
P(transmitting signal 1) = 4/7

P(Sy) = 3/ P = (4/7)C/;)
PGS = HNGlE P = (%) 3/
P = (7)) PG =(%7) Gl
PGS =(47) Cl7) PGS = (47)°

7
P(Ryqy) = ZP <R101/Si>P(5i)

i=0

=a(l- a)2(3/7)z + (- @ (Y)(Bf) + a- a>3(4/7)2(3/7)2
+a(l=a?(Y7) (¥7) + A= D@ (7)) +a*(7) C/y)
+a(l=a*(Y7) C/7) + 1 - a)(@?(*/)?

5




P(Ryo1) = 48a? 4+ 136(1 — a)(a)? + 123a(1 — a)?+36(1 — a)?

Now

P (R101/55> P(S5)
p(%/, |=
Ry01 P(Ri01)
ad x 48/343

T 48a? + 136(1 — a)(@)? + 123a(1 — a)? + 36(1 — a)3

/343

B 48 a3
"~ 48a? +136(1 — a)(a)? + 123a(1 — a)? + 36(1 — a)3

(i)

A B C
2x X X
defective | 2% 2% 4%

The prior probabilities are same

P(A) =2/, . P(B) =1/, ,P(O)=1/,
Say D is defective item

P(D /A)=0.02,P(D/B)=0.02 P(D/C)=0.04
D/~ p(a)P(D/A) + P(B)P(D/B) + P(C)P(D/C)

B 0.02 x 1/4 B
T 0.02x2/44+0.02x1/4+0.04%x1/4

0.4

Similarly
0.02 x 1/4
B/ \ — _
P(°/p) = 0.025
0.04 x 1/4
C/ \_ _
P(*/p) = 0.025

p(D) = P(P/ )Pa) + P(P/p)P(B) + P(P/)P(C) = 0.0325




